The effects of bacterial and enzymatic additives on the course of fermentation process and on changes in the fibre composition of grass silages were investigated under farm-scale conditions over three years. Fourteen silages were prepared from die back grass stands in each of three variants, with no additive (control), with inoculants of lactic acid bacteria (LAB), and with LAB combined with cellulase and hemicellulase. The content of lactic acid was significantly (P<0.05) elevated, while the degree of proteolysis decreased (P<0.01) in both variants with the additives. The changes in the fermentation processes resulted in pH values about 4.8 and 4.3 in the control and the variants with additives, respectively. The qualitative parameters of fermentation were very similar for both the groups of additives.
INTRODUCTION
Silage preservatives are used for the management of the fermentation process. The improved silage quality can contribute to good health, fertility and performance, including milk yield and quality. The demand for a successful ensiling process comprise acceptable losses of biomass and nutrients and good stability under aerobic conditions during silage feeding. Among silage preservatives, biological additives have been recently preferred to chemical preservatives.
Biological additives consist of two groups: (i) inoculants of lactic acid bacteria (LAB) and (ii) enzymes, mostly those able to hydrolyse nonfermentable polysaccharides, applied either separately or in combination. The additives should preferably improve the fermentation processes and limit loss of nutrients. The effects of LAB inoculants on silage quality, preferably on proteolytic processes expressed by ammonia content, and on nutritional parameters, have been reported by Wilkins et al. (1999) . The inoculant used reduced the ammonia level and increased the silage intake. This resulted in the improved performance of both fattened cattle and milk yield and quality. Similarly, Steen (1991) observed in seven experiments improved silage intake and digestibility in both fattened cattle and dairy cows fed with silage prepared with inoculants. Juráček et al. (2009) observed the positive effect of bacterial and enzymatic additives for nutritive value and mycotoxin concentration. The positive effects of inoculants on the course of fermentation, silage palatability and intake and on retention of nutrients have also been reported by Jones et al. (1996) , Jones (1998) , Keady et al. (1998 Keady et al. ( , 2000 and Mulrooney and King (2009) .
The inoculated silages elevated the rumen biosynthesis of protein compared to those not inoculated (Sharp et al. 1994 ). This could be caused by added LAB producing bacteriocines, which show probiotic effects in rumen (Weinberg et al. 2003) .
Fermentable water soluble carbohydrates at a level of at least 100 g kg -1 dry matter of ensiled forage are necessary for successful ensiling. Additional fermentable carbohydrates can be produced from structural polysaccharides by their breakdown with applied enzymes cellulase and/or hemicellulase. The initial phase of ensiling can be effectively controlled with a mixture of several LAB species combined with the hydrolytic enzymes. Such complementary mixtures of LAB and enzymes improved both the quality of silage fermentation and its palatability (Woolford 1999 (Woolford , 2004 . Kravale and Beca (2002) observed the good preservation efficiency of a combination additive (LAB + enzymatic additives) during ensiling of two cuts of heavily ensilable forages. Their results proved the conclusions of Woolford (1999).
The improved rate and level of the acidification, caused by the increased lactic fermentation following the application of LAB inoculants, have been reported by numerous authors (Hönig and Pahlow 1990 , Merry et al. 1997 , Hejduk and Doležal 2004 , Doležal et al. 2006 , Kleinschmit and Kung 2006 . However, the applied biological additives cannot overcome the poor technology of silage making.
Nevertheless, most of the cited papers dealt with the testing of biological additives in laboratory-scale experiments.
The aim of this work was evaluate the effect of bacterial and bacterial enzymatic additives for qualitative parameters of silage from die back grass stands under farm-scale conditions. Moreover, we evaluated the effect of inoculants on crude fibre composition.
MATERIALS AND METHODS
The effects of LAB on the course of fermentation and fibre composition in grass silages were tested under farm-scale conditions in the submontane area of the South Bohemian region. Grass silage samples were taken during three consecutive years: 2006-08. The evaluation was done at the first cuts of grass stands. The composition of the swards, expressed as the projective dominance (relative surface overlay) was as follows (in descending order): ryegrass (Lolium perenne), meadow fescue (Festuca rubra), common bent (Agrostis capillaris), timothy (Phleum pratense), smooth-stalked meadow grass (Poa pratensis); from legumes: white clover (Trifolium repens). Vegetation stages of grass stands in the first cut were: early-ripening grass from fully earing to start of flowering; medium-ripening grass (Lolium perenne and Poa pratensis) from closely before ear formation to fully earing, and materipening grass (Phleum pratense and Agrostis capillaris) from shooting to closely before ear formation. Vegetation stage of legumes in the first cut were from elongation of footstalks to start of bud formation.
The swards were ensiled by standard technology into concrete bunker silos of volume 550-960 m 3 . Forage was cut to the length of 30-60 mm. Three groups were evaluated with fourteen samples in each: i) control group without any preservative, ii) group of silages treated with LAB preparations, iii) group of silages treated with combined LAB and enzymatic preparations. The additives were dosed according to the instructions of producers. The compositions of the additives used are given in Tables 1 and 2 . Three bacterial additives were used in the experiment field -Feedtech at samples 1-5, Microsil at samples 6-10 and Syla Bac at samples 11-14. Three bacterial enzymatic additives were used: Bactozym at samples 1-5, Golgzym at samples 6-10 and Lalsil PS at samples 11-14.
The silage sampling design was as follows. Each of three experimental variants was sampled six times from three, two and two silos in 2006, 2007 and 2008 . Within these six samples, three samples were taken from three to four months after silo filling and sealing, and another three samples were taken twenty-eight days later. In total, 42 representative samples were collected. Each of them was taken from twenty partial samples, which were, in turn taken c. one third of the silo after its opening. These sub-samples with a total minimal weight of 4 kg were blended and the final representative sample weighing about 0.5 kg was used for the evaluation.
Scheme of experiments -the same number of samples was taken from all groups (14) control bacterial additives bacterial + enzymatic additives 1 st year 6 6 6 2 nd year 4 4 4 3 rd year 4 4 4
An evaluation of the fermentation process was carried out on five qualitative classes according to sensorial evaluation of silage and determination of proteolysis level (% of NH 3 -N from total N) and butyric acid content. The sensorial evaluation included smell, colour, structure and consistence. The maximum number of points for the proteolysis level and butyric acid content was assigned to levels up to 7% and up to 0.25 g kg -1 dry matter, respectively.
A total classification of silage quality to four resultant classes I-IV was done according to a laboratory analysis of silage grass composition and results of the fermentation process. The resultant class is the sum of points for contents of dry matter (DM), crude protein (CP), crude fibre (CF) and the fermentation process. The first class is silage of the highest quality. The classification was carried out according to the methods of Mikyska and Valenta (2007) .
Chemical analyses
Samples were analysed for contents of DM, CP, CF, neutral detergent fibre (NDF) and acid detergent fibre (ADF). Dry matter was determined by drying at 103 °C (Regulation No. 497/2004 . The Kjeldahl method was used to determine total nitrogen (AOAC 1990) . Crude protein was calculated as N × 6.25. NDF and ADF were determined according to the methods of Van Soest et al. (1991) using an ANKOM 220 Fibre Analyzer (ANKOM Technology Corporation, NY, USA). The energetic value was calculated according to Sommer (1994) .
The silage acids were analysed using an isotachoforetic analyser IONOSEP 2001 (Recman CZ). The ammonia was analysed according to Conwaye's method, and the ammonia value was used for the calculation of the degree of proteolysis.
Statistical analysis
The values determined were statistically tested using program STATISTICA 8.0 including Kruskal-Wallis and Levenne's tests followed by the methods of non-parametric statistics.
RESULTS AND DISCUSSION
Comparison of silage quality parameters The distribution of fermentation quality in the five-stage scale for 14 silages was 6, 1, 2, 4 and 1 silage in categories I-V, respectively, in control silages (C), and 8, 4, 2, 0 and 0 in silages with LAB inoculants (B). Finally, the proportion was 10, 1, 2, 1 and 0 in categories I-V, respectively, in silages produced with the combined bacterial and enzymatic additives (BE). The categorisation is expressed as percentages in Fig. 1 . The results convincingly demonstrate the effects of both groups of additives on the improvement of fermentation process.
The distribution of total categorisation of silages in the four-stage scale was 2, 5, 5, 2; 6, 4, 4, 0 and 2, 8, 4, 0 in categories I-IV for the variants C, B and BE, respectively. The percentage categorisation is given in Fig. 2 . The mean crude protein contents were 138.9 and 134.9 g kg -1 dry matter in the variants B and BE, respectively. The mean fibre contents were 276.5 and 278.3 g kg -1 dry matter in the variants B and BE, respectively. In the control group the mean fibre contents were 278.9 g kg -1 dry matter.
Analysis of variance could not be used for the butyric acid contents and pH values due to a nonparametric distribution. Using a non-parametric statistical method, the succession is BE>B>C (see Figs 3 and 4) . The Kruskal-Wallis test was used.
The main parameters of the fermentation process and nutritional value are given in Table 3 . The mean content of lactic acid in all the variants was 55.42 g kg -1 dry matter. Mikyska (2008) reported a long-term mean value 48.26 g kg -1 dry matter for grass silages from Czech farms. The mean values of degree of proteolysis were 11.4, 7.6 and 7.6% for C, B and BE silages, respectively. The value was significantly highest (P<0.01) in the control silages. Lád (2006) reported values of degree of proteolysis 10.2, 6.8 and 7.3% for experimental farm-scale grass silages untreated, produced with LAB inoculants and with combined LAB + enzymatic additives, respectively. Similar results were observed by Davies et al. (1998) . The proportion of ammonia related to total nitrogen should not exceed 10% (Pötsch et al. 2010 ). Significant differences (P<0.05) in lactic acid content were observed between the control and each of the treated variants. The increased production of lactic acid and decreased proteolysis in both the treated variants participated in different mean pH values: 4.8, 4.3 and 4.3 in the variants C, B and BE, respectively for each of the respective types of experimental farm-scale grass silages. According to Wilkins et al. (1999) silage additives from 5% to 9% increases the silage profitability. So homo-fermentative inoculants have been very successful in improving silage quality Cussen et al. (1995) , Jalč et al. (2009 ). Winters et al. (2001 write about the positive effect of silage inoculants in connection with reducing the concentrations of volatile fatty acids, ammonia-N and free amino acids, whilst increasing concentrations of water soluble carbohydrate and true protein. Lád (2006) reported mean pH values of 4.74, 4.25 and 4.29. Biological additives cause a faster lactic acid fermentation and pH decline and thus suppress coliform bacteria and limit rate of proteolysis. Weinberg et al. (2004) suggested that inoculants could have probiotic activities.
The mean content of acid detergent fibre and neutral detergent fibre in all three groups of silages were 332.6 and 489.8 g kg -1 dry matter, respectively. Long-term mean respective values for grass silages from Czech farms were 366.8 and 557.4 g kg -1 dry matter (Mikyska 2008) . III.
II.
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Fig. 2.
The percentage categorisation of total evalaution of grass silages (n = 14 in each variant; four classes with class I being of the highest quality). Classification according to Mikyska and Valenta (2007) .
C -control variant, B -silages treated with lactic acid bacteria, BE -silages treated with combined preparations of lactic acid bacteria and enzymes hydrolysing structural polysaccharides C -control variant, B -silages treated with lactic acid bacteria, BE -silages treated with combined preparations of lactic acid bacteria and enzymes hydrolysing structural polysaccharides
In conclusion, the results from farm-scale trials indicate that the application of LAB inoculants and combined LAB + enzymatic additives improved grass fermentation in comparison with untreated variants. A tendency to reduce NDF value in connection with conservation of energy was observed in both the groups. Fermentation parameters did not differ significantly between the variants treated with LAB inoculants or with LAB + enzymatic additives. 
